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Running x11

) Running x11
Unable to open session log.

Do wou want help? [Type Y or

[Connection established

for

& Terminal - ncbi (O] ]
File Edit Session Options Help

SELECT OME OF THE FOLLOWING DATABASES: ) .
F(forward screen), B(backward screen), Ulup line), D(down line},
RETURM selects an item, ESCAFE returns

13, GenBank Sequence Database

7. GenBank Updates Since Last Release

3). EMEL Database

7. EMBL - Daily Update

5). PIR: Protein Sequence Database

G). SWISS-PROT: Protein Sequence Database

7). SWISS-PROT: weekly Updates

5. GenPept - Translated GenBank

9). MewGenPept - Daily Updates of GenPept

10%. Medline, Last Month of Molecular Genetics Citations
113. Medline (Mol. Genetics Subset): 1987 and newer
123. Medline (Mol. Genetics Subset): 1986 and older
133. Mendelian Inheritance in Man (OMIM)

14). Kabat Nucleac Acid Sequence Database

15). Kabat Protein Sequence Database

16). Brookhawen Database (PDE)

17). HIV Mucleotide Sequence Database

18). HIV Protein_Seguence Database

197, YecEase - Cloning Vector Database

207. LiME - Listing o% Molecular Biology Databases - LANL
21). Directory of Biotechnology Information Resources
22). Transcription Factors Database (David Ghosh)
23). Eukaryotic Promoter Database (Philip Bucher)
2473, 1991 Medline MeSH

/5. Wector Database - LAML

26). Reference Library Data Base

[ Connection established




Vertical querying

GenBank PDB MEDLINE
— — —
Nature
atg gcc cga acc ARTKQTAR 1997 Sep

act gct cgt aag
ggt ggg aaa gcc
aaa cag ctg gcc
gcc gcc agg aaa

18;389(6648):251-260

ATKAARK el '_: 3 Crystal structure of the
gy e TR i nucleosome core particle
at 2.8 Aresolution.

Luger K, Mader AW,
Richmond RK, Sargent
DF,

Richmond TJ



The Biotechnology Information Explosion

MEDLINE Nucleotide Sequences Protein 3D Structures
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Entrez and its databases

horizontal . horizontal
vertical

or lateral . or lateral
querying
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querying querying




Entrez (1992)

Term frequenc
statistics

Literature Literature
citations in citations in
sequence sequence
databases databases

Coding region
features



Entrez (1994)

Nucleotide Protein
Sequence Sequence
Similarity Similarity

Text Structural

Similarity Similarity




Entrez BigMed Data Set
(Replaced by PubMed)

m Version 27.58; April 22, 1997
m 1,392,146 MEDLINE entries

* All citations indexed under the MeSH term “Genetics” and its
descendants ( i.e. G5 tree)

* Smaller subsets having to do with molecular sequences
* Compare to total MEDLINE with ~ 8 million records

m 421,797 protein entries (“nr”)

m 1,273,697 nucleotide entries (“nr’)
m 4,873 structure entries (MMDB)

m 47,213 genome entries

m linked journals: J. Biol. Chem., PNAS, Science, J.M.B.,
++++




Entrez: Genotype to Phenotype (1996)

Nucleotide Protein
Sequences Sequences
Genomes Structures



Entrez Increases Discovery Space 1998
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Entrez Implementations

irticles per month
le ~20 months

3 per CD-ROM



Entrez Implementations

m Network Entrez (client-server)

Connect to dispatcher
Fastest Entrez implementation
Software installations and updates maintained by user

m Web Entrez (WWW client-server)

Universality of WWW
Can serve users without access to GUI environment (Lynx)

Linking and neighboring information can be expressed as
hypertext

Ability to link to external data sources
WWW browsers are supported by third-party developers
Web implementation maintained by NCBI



Entrez Implementations

Network Entrez Version 6.6

= Query
File Edit Options Misc

Datahase: Field:

Mode:

MIE B3

IMEDLINE | |Author Name

j ISeIection j Acceptl

Term: ‘Vincent A

Term Selection

Vincent A@ ® Document
Vincent Ablazey

File Edit Options Misc

T |

O] %]

Vincent Ablazey M| Format: & Summary € Abstract © Citation © MEDLINE © PubMed ID

Vincent Ablazey Mi [
Vincent AC

Vincent AE
5 serendipity
Vincent A
O
Betrievelli Dot
U

Ruez C,
et al.

Thnsouda
3,
et al.

Payre F,
et al.

Transcriptional control of
Drosophila bicoid by
serendipity delta: cooperative
binding sites, promoter
context, and co-evolution.

Mech Dev. 1998 Now; 78 (1-2):125-
34.

conservation of read-through
transcription of the Drosophila
serendipity genes during
evolution is gratuitous.

Mol Gen Genet. 1998

Sep;259(5) :484-90.

Two types of zinc fingers are
required for dimerization of
the serendipity delta
transcriptional activator.
Mol Cell Biol. 1997

Neighbor 101 | Target: |MEDLINE 'I Prevl
Refine 1 | Select: AII| Nonel Parentsl Nextl

Web Entrez

& Entrez Browser - Netscape

File Edit Yiew Go

Communicator  Help

Entrez Help

Hetwork Entrez

Eetrieve large
data sets

Making W
Links to Entrez

The Entrez Databases

HNCEI Home
NLM Home

HNIH Home

Entrez

Search WWW Entrez at NCBI

e Mucleotides
* Proteins

e 3D structures
* (Genomes

& Tagonomy
o Literature - PubMed

The Entrez Browser is provided by the National Center for
Biotechnology Information. NCEI also builds, maintaing, and
distributes the GenBank Sequence Database.




NCBI’s Home Page

he National Center for Biotechnology Information - Netscape

File Edit “ew Go Communicator Help

01011

National Center for
Biotechnology Information

National Library of Medicine / National Institutes of Health

PubMed | Entrez | BLAST | Bankit |

t t 'NCBI Resources
Welcome to NCEI

* “What's Mew
o Zite Search
o Organistn-specific BLAST
* Programs and Actvibes
HNCEI Newsletter
HNCEI Exhibit Schedule
service Addresses

ser Comments

GenBank Sequence Datahase

* OVEriew
* Searching GenBanl
* Submithing Sequences
o Banklt
o Sequin

Database Services

+ Publled MEDLINE

* Entrez Search Svstem

BLAST Sequence Simlanty Searching
E-mail Servers

* Anonymous FTE

Fewized March 11, 1999

ObdlbA | Taxonomyl Structure |
Cancer Genome Anatomy Project
Gene Map of the Human Genotne

Fenes and Dhsease

TniGene: Tnique Gene Sequence Collection for Human, MMouse, and Eat
Human/Mouse Homolopy MWaps

HGEL Human Genome Sequencing Index

Chusters of Orthologous Groups

OWIMG Online Mendelian Inhentance in hMan

dbEST: Database of Expressed Sequence Tags
dbGEE: Database of Genome Survey Sequences
dbSTS: Database of Sequence Tapzed Sites

dbSHE: Database of Single Mucleotide Polymonphisims
Electronic PCE

MIWDE: Molecular Modeling Database

HNCEI Tazonomy

OFF Finder

Ialana Genetics and Genommics

Eetrowvinus Resources

Research

* Semmar Schedule

Eesearch Projects

Staff Bibliography

www.ncbi.nlm.nih.gov

Full Text of Selected Staff Publications




Advanced PubMed querying

http://www.ncbi.nlm.nih.gov/PubMed/medline.html



dvanced PubMed Search - Netscape

Edit “iew Go

Cormmunicator

Help

NATIOMAL
LIBRARY OF
MEDICINE

Civerview

Help FFAQ:
NewIloteworthy

Clirical Alerts

Bagic Search
Clinical Cueties
JTournal Browser Hew
WeSH Browser
Citation hatcher

Internet Gratefill hMed

LM Home
HNCEI Home

HIH Home

Credits

Eestrictions on use

PubMed

Advanced MEDLINE Search

search Field:

All Fields

j Mlﬂ\utomatic j

Affiliation
Author Mame

s Enter
s Luthor
s Tournal
Journal
s TTze pul
* Booles

MoT!

Cluestions or

EC/RM Number
Entrez Date
lssue

Journal Mame
Language

MeSH Major Topic
Me=H Terms
Page

Publication Date
Publication Type
Subheading
Substance Name
Text Wyord

Title Ward
Yolume
MEDLINE ID
Pubed ID

Search |

5.

Ed in the form Smuth JB, but ritals are optional

o full, as valid MEDLINE abbrewations, or as [SSH numbers (see

Fration).

7 fields and search mode.

b also be entered directly i the search box, using AND, OF, and
lean Search page for more information.

Help Desk.

NOTICE: The Publed data are for personal use only. Users are responsible for complying with all copyright and
licensing restrictions associated with data.




PubMed Clinical Queries - Netscape
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MNATIONAL
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1
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Help §

Wewoteworthy
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Clinical Alerts ]
1

Basic Search I
Advanced Search

1
Clinical Clueries .

Tournal Browser
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Entrez Genomes Division

¥ Entrez Browser - Netscape
File Edit “ew Go Communicator Help

Entrez

Search WWW Entrez at NCBI

* Tuclechdes

* Droteins

* 3] structures
Entrez Help » (Genotnes

s Taxonomy
The Entrez Databases s Literature - Pubhded
Network Entrez

The Entrez Browser 15 prowided by the National Center for Biotechnology Information. NCBT also buidds,

Batch Entrez maintaing, and distributes the GenBank Sequence Database.
(Eetrieve large
data sets)
Malcing WWW
Links to Entrez
NCEI Home
NLM Home
NIH Home

Credits Comments and quesiions to the NCEB help desic




Entrez genomes - Netscape
Communicator  Help

File Edit “iew Go

Search for:

All Organisms

Prominent
Organisms

Microbial

genomes
BL.

Viruses
Viroids
Plasmids

[ Al Fields =l

Prominent
Organisms | axonomy f List

Comnplete Genomes

Aguifer acolicus

Archacoglobus fdgidus
Bacillus subfilis

Borrelia bur gdorferi
o chtomosoe
o plasmids: cpld, cp 1pl7, 1pd5 1pdR-1, 1pdR-2 1pd8.3, 1pd2-4 1036, 1p3E,
Ips54,
Chiamydia frachomatis
Chiamydia preumorige HEH
Escherichia coli
Hasmophilus influsnzas

Helicobacter prlort
Helicobacter pylori J29

Mefhanobacferium fhermoaufofrophicum
[ 3] Methanococeus fanmaschil

o chromosome

o gmall extrachromozomal element

o large extrachromosomal element
Mycobacterium fubsreulosiz

Mycoplasma gerifalim

Mycoplasma preumoniae

Fyrococcus horifoshii

Rickeffsia prowazekil

[16] Saccharompcees cerevisiae
chromosomes: L, IL 1L, IV, ¥, V1, W11, VIIL, WIIL, I 30 T, X1 11 XV,
£V, VL

Srmechocysfis FOCES0

Treponema pallidum

Complote Sequences

Leishmayia major chromosome [

Flasmodium falciparum chromosome 2

Chromosome Maps

[ 6] Caenorhabdifiz elegans
chromosomes: L 0 JII IV ¥ T

[ 5] Drosopinla melanogaster
chromosomes: I 2 3 4 ¥

[22] Homo sapiens
chromosomes: I 2 3 £ 5 6 788 10 11 J2 72415161718

ig 20 2] 22 X
F20T s moameasings




enomes - Netscape
File Edit “ew Go Communicator Help

Edit %iew Go Communicatar Help
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ANALYSIS:

PROTABLE

Escheric
complete

Accession; 00028

Total Bases Sequety CONTRIBUTIN
Completed: Oct 13, 1 GENOME
CENTERS:

Contributor: U ¥

SN OVERVIEW
$
A
& DATA and
s ANALYSIS:
‘r,j%,m
iy,

Taxonomy id: 562
Genetic Code: 11
Lineage: Bacteria; Pt
Escherichia.

ZenBank FTP

BLAST WITH
Blattner,F E., Plunke M I C RO B IAL
SLIELLRSTEEAMEN (SENOMES
Kitkpatrick HA | Go
The complete genon

Hrience 277 (5331, 1
DT A26617

BElattner,F R
Direct Submission

=earch by gene name: I

Escherichia coli K-12 MG1655
complete genome - 3692677..3742676

v i vhjs  whjT wh il v it dppF dppl dpp

| I |
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Legend

®  Find Cpen Readmg Frames
[ Coding region on direct strand
I Coding region on complementary strand




ite Name - Netscape

Edit %iew Go Communicatar Help

NCBI Entrez Genomes

NCBI Entrez (Genomes

Search by gene name: IHHOl

BLAST Taxonomy Structure

Saccharomyces cerevisiae complete genome

700 Q00 1100

1300

1300 1700

1900

|

FTP site [—=a

I = i
MIPS I

TV ||
SGD ?I_-—_I

7 e ——

YPD

Edit

Yiew Go

Cormmunicator

Help

229,237
813,138
315,339
1,531,974
576,870
270148

NCBI Entrez

Search by gene

FTP SITE

Entrez Genomes

Genomes

BLAST Taxonomy Structure

natne: I

Caenorhabditis elegans complete genome

Genome

Sequencing:

Sanger
Centre
WashU

1 3

5 T a 11 13 15 17 19 21

=

—
—

LI

= 1< 1= H e

12,520,182
16,264,216
11,417,571
10,730,331
20625436
16,008,602




Structure searching ...

http://www.ncbi.nlm.nih.gov/Structure/



-NCBI Structure Group - Netscape
File Edit “ew Go Communicator Help

.

— - TIRY. -0 :
SNl Structure f-}j A PO% ;.
PubMed  Entrez BLAST OMIM Taxonomy Structure

Structure NCBI Structure Group

The Structure Group at FCEL has created an up-to-date database of
3-dimenstional macromolecular structures along with a nich set of tools for

and assoctabing these data with other mformation sources such as taxonomy
and literature databases.

The Molecular MModeling Database, MDE, contains experimentally
deterrmined biopolymer 3D structures obtamed from the Protem Data Banle
(PDE). The structures contained in MIWDE are stored m ASI 1 format,
and make explicit representation of many structural features usually left only
tnplicit by the PDE specifications. By making this information explicit, the
HEIP Desk extent of redundant and sometimes trivial computation required of structure
comparison algorithms and molecular modeling packages 15 often greatly
reduced. Cn3D 15 WCEI's 2D structure wiewer spectfically developed to
read the structure files stored n KMIWMDE. WMMDE is fully integrated into
Entrez, and m addition to the Cn3D structure wiewer, provides users with a
powerful search tool (WAET) for rapidly identifying sirmilar 3-dimensional
substructures.

In addihon to the ongnal structure fles, WMIWMDE mantans a pre-computed
# x » record of "neighboring structures”. A1 of the stered protein structures
have been compared to each other wath VAST (the Vector Algnment
Search Tool), to identify similar 3-dimensional substructures. These
neighbors often 1dentify distant homologs. The associated structure
alignments may be viewed in 3D by following the pre-computed "Structure
Mewghbor" inks on MIDB's Structure Summary pages. There are currently
two ways to retrieve a Structure Summary.

to perform a text-based search

ds entered:
Find | Clear |

The Entrez interfa
to locate 3D struc

Search
text:

comparing and visualizing structures and sequences, searching for sinilarities,




Cn3D Home Page - Netscape

File Edit “iew Go Communicator Help
' ” ) =
eIl Structure AL PR KT
@1 ﬁ‘ SO ‘
PubMed Entrez  BLAST OMIM Taxonomy Structure

Links

rial

Help Desk

Cn3D 2.0

Cn3D iz a helper application for your web browser that allows you to view three dimensional structures from MNCT
Entrez retrieval service. Cn3D runs on "Windows, MacQ?2, and Unmx, The new version of Cn3D simultaneously
dizplays structure, sequence, and alipnment:

i Cn3D 2.0

File Edit “iew Stucture Color Help

10 20 ﬂ
! | 1 |
1D0I 1 wddngwdmed
1AWD 1 ¥EVTLETp=sg —————————
30 40
! | 1 |
1001 21 ddwvigeasdmn dldde
1AWD 11 EETI
50 =11l

In the above example. two ferredoxins. 1DO1 and 1AWD. are alianed

| o

il

|Document: Done

= e % AP Ea N2 | s




#:MMDB Structure Summary - Netscape
File Edit “ew Go Communicator Help

MMDB STRUCTURE SUMMARY

MMDB Id: 4475 PDB Id: 1AAB

Protein Chains: {smngle cham)

MEDLINE: Pubhded
Taxonomy: Eattus norvegcus
FDB Authors: C H Hardman, B W Broadhurst, & F.C Rame, K D.Grasser, J.(0. Thomas & E. D Laue

PDE Deposition: 28-Oct-95
PDRE Class: Dna-Bmdme
PDE Title:

at Hmgl Himga Fragment

Sequence INeighbors: {single chain)
Structure Neighbors: {single chamn

| vew GerCn3b 2.0 Now!

Options: Viewer: Complexity:

@ TLaunch Viewer ® Cn3Dw2.0(asn1) * Cn3D Subset C Tpto 5 Models
C See File C CnED w10 (asn 1) € Virtual Bond Model € Up to 10 Models
' Save File T Mage C Al Atom Model O Al Models

' Razhel (FDE)

Help MMDE, Cn3D, Viewing Options, VAST, PDE, MCEI Structure




Yast Results - Netscape
File Edit “ew Go Communicator Help

VAST STRUCTURE NEIGHBORS

Structures similar to MMDB 4475, 1AAB

Mo Structure Of Bat Hmgl Hinga Fragment

I Wiew f Save Alignments I HEW  Gef Cu3D 2.8 Now!

Options: Viewer: Complexity:

@ TLaunch Viewer @ CnEDv2.0fasn ) C Alipned Chains only & Alpha Carbons only
C See File C Mage (Einemage) & Al Chaing C Al Atoms

" Save File < (PDE)

Structure neighbors 1-3 out of 3 displayed. Page 1 of 1.

PDB C D |RMSD |NRES |¥Id [Description
F 1HIO A 3 26| 43 14.0 [Heat-Shock 70kd Protein 42kd Atpase I-Terminal D ormain
- 1881 c 5 1.8 2% 2.8 | Crystal Structure Of The Tandem Sh2 Domain OF The Syk Knase Bound To &
Dually Tyrosine-Phosphorylated Ttam
P |ZLEF A 1.7 53 | 127 |Lefl Hing Domain (From Mouse), Complexed With Dna (15bp), Nimr, 12 Structures
Display / Sort Hits page number: |1 'I Hits to display per page: |2E| chooze between 20-100 neighbors per page.
Display Subset: Sorted hy: Column Format:
& Non-redundant, BLAST p-value 10e-7 & VAST Score & RMSED, NRES, %Id
C Won-redundant, BLAST p-value 10e-40 C WAST P-walue C Al walues
C Non-redundant, BLAST p-value 10e-80  Rmsd
' Non-identical sequences C Aligned residues
C Al of MIMDE ' Tdentities




= Cn3D 2.01 =] E3

File Edit “iew Stucture Color Help

File Edit “iew Features Alignment

Go to: |U Look at; |U

1425 Position O
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| | I | I |
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